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(57) ABSTRACT

The disclosed technology includes dispensing systems,
devices, and methods. The dispensing systems include a
plurality of sealing components, and a plurality of coupling
mechanisms. In one embodiment, a dispensing device,
including a first unit having a top wall and an 1nner cylin-
drical projection extending from a bottom face of the top
wall and a second unit having an outer cylinder, 1s adapted
to be received by a receptacle. The inner cylinder receives
the inner cylindrical projection and the outer cylinder

receives the receptacle. A breakable seal closes an opening
(Continued)
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of the mnner cylinder to form a chamber portion for storing
a substance. Protruding seals on the inner cylindrical pro-
jection bear on the inner cylinder. An application of force to

t
t

e top wall lowers the 1nner cylindrical projection to disrupt
ne breakable seal and release the substance into the recep-

tacle to mix with a liquid stored 1n the receptacle.

(56)

26 Claims, 15 Drawing Sheets
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1200
\a

{F12®2

Manutacture a first unit having a top wall and an inner eyiingrical projection extending
trom a bottom face of the fop wall,

~ 1404

Manufacture a second unit having an outer cvlinder and an inher cviinder joined by 3
ORAGING portion, wherain the inner cyiinder is adapied 1o receive the inner cyiinarical
projection, and the outer oylinder IS adapted 1o receive the receptacie,

~ 1206

Manutaciure one or more protruding seais iocated on the inner cvlindrical
projection adapted to bear on a portion of the inner cylinder.

1208

Manufacture a breakable seal closing an apening of ine inner cylinger {0 form a chamber
nortion for storing a flowable substance, wherein an application of force {o the top wall
jowers the inner cviindncal projechion (o disrupt the breakabie seal and reiease the
flowable substance from the chamber portion.

Figure 12
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1300

\a

IS 1302

Store a flowable substance inside a dispensing device, wherein the dispensing device
inciudes a first unit and a second unil and 1s adapled {0 be recsived by a receptacie.

1304

Receive a raised collar portion located on an outer cylindrical projection of the first unit
into a coilar receiving portion localed on an ouler cylinder of the second unit.

1306

Receive a channel iocated on the outer cyimdar of the second unit via a channel opening
in a channel receiving portion localed on the outer cylindrical projection of the first unit,

~ 1308

Seal the iowable substance inside the dispensing device with one or more profruding seals
wcated on an inner cylindrical projection of a first unit of the dispensing device adapted {o
Dear on a porlion of the inner cyiinder of the second unit of the GiIsPensINg gevice.

Figure 13
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DISPENSING DEVICES, SYSTEMS, AND
METHODS

CROSS REFERENCE TO RELATED
APPLICATION

This application claims prionity to and the benefit of
Australian Provisional Patent Application No. 2020902547,
filed Jul. 22, 2020, entitled “A DISPENSING DEVICE,” the
disclosure of which 1s incorporated herein by reference in 1ts
entirety.

FIELD OF DISCLOSURE

The present disclosure relates to dispensing devices, sys-

tems, and methods for dispensing and storing a flowable
substance.

BACKGROUND OF DISCLOSUR.

L1

Any discussion of the prior art throughout the specifica-
tion should 1 no way be considered as an admission that
such prior art 1s widely known or forms part of common
general knowledge 1n the field.

Drink mixes are added to hot or cold liquids to create
flavoured beverages. Often, drink mixes are in liquid form,

such as cordial, syrup, creamer, etc., or in powdered form
such as powdered drink mix, mstant coflee, TANG, KOOL -

AID, hot chocolate, BEROCCA, medicinal powders, eftc.
While powdered drink mixes have typically been considered
to be unhealthy, there has been some development 1n healthy
vitamin-rich powdered drink mixes such as those that use
vegetable and fruit powders.

To create a flavoured beverage, a recommended amount
of drink mix 1s measured and dissolved with a recommended
amount of liquid. This process 1s quite messy and time
consuming for the user, and unfortunately, 1t 1s diflicult to
consistently measure and dose the recommended amount of
drink mix, resulting in an inconsistent flavour profile
between drinks. It would be advantageous 1t the drink mix
was premeasured to ensure consistency.

Powdered and liqud drink mixes are stored separately to
the liquid they are dissolved 1n. As such, drink mix bever-
ages are difhicult to transport unless they are pre-mixed,
which can lead to an undesirable flavour profile and reduced
freshness. Alternatively, a consumer may pack their drink
mix and liquid separately, however this 1s inconvement, and
increases the number of 1tems a consumer must carry. It
would be advantageous 11 there were provided a convenient
way to transport a drink mix and liquid together.

Preferably, drink mixes are stored 1n air-tight receptacles
before being mixed with a liquid to ensure they maintain
their freshness and potency. Unfortunately, 1t 1s not uncom-
mon for the seal ol most containers to be compromised,
resulting in decreased freshness and potential spoilage of the
drink mix before consumption.

Powdered drink mixes are generally not mixed with liquid
until they are consumed. This can be due to a number of
reasons. For example, powdered products with therapeutic
benelits such as antibiotics, vitamins and minerals may be
unstable or may lose their potency the longer they are
exposed to a liquid. Further, based on the consistency and
ingredients of the powdered drink mix, there 1s a likelihood
that the powder will, over time, separate from the liquid
creating small solid formations and an undesirable flavour
profile. In the event that the powdered drink mix comprises
components with nutrient value such as vegetable or fruit
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powder, there 1s an 1ncreased risk of spoilage if the powder
1s not sealed correctly before being mixed with the liquid.
This 1s similarly the case for certain liquid drink mixes.

SUMMARY OF DISCLOSURE

In accordance with a first aspect of the present disclosure
there 1s provided a dispensing system, including a dispens-
ing device adapted to be received by a receptacle, the
dispensing device includes a first unit having a top wall and
an 1mnner cylindrical projection extending from a bottom face
of the top wall, a second unit having an outer cylinder and
an nner cylinder joined by a bridging portion, wherein the
inner cylinder 1s adapted to receive the mnner cylindrical
projection, and the outer cylinder 1s adapted to receive the
receptacle, a breakable seal closing an opening of the inner
cylinder to form a chamber portion for storing a tlowable
substance, and one or more protruding seals located on the
inner cylindrical projection adapted to bear on a portion of
the inner cylinder, wherein an application of force to the top
wall lowers the inner cylindrical projection to disrupt the
breakable seal and release the flowable substance.

In an embodiment, a first coupling mechanism couples the
first and second unit, the first coupling mechanism 1ncludes
an outer cylindrical projection extending from the bottom
face of the first unit having a raised collar portion, and a
collar receiving portion located on the outer cylinder of the
second unit adapted to receive the raised collar portion.

In a further embodiment, a second coupling mechanism
couples the first and second unit, the second coupling
mechanism includes an outer cylindrical projection extend-
ing from the bottom face of the first unit having a channel
receiving portion with a channel opening adapted to receive
a channel located on the outer cylinder of the second unit via
the channel opening, wherein the channel bears on a portion
of the channel receiving portion. In a further embodiment, a
plurality of coupling mechanisms couple the first and second
unit, a first coupling mechanism including an outer cylin-
drical projection extending from the bottom face of the first
umt having a raised collar portion and a collar receiving
portion located on the outer cylinder of the second umit
adapted to receive the raised collar portion, and a second
coupling mechanism including a channel recerving portion
located on the outer cylinder of the second umt adapted to
receive the channel via the channel opening, wherein appli-
cation of force to the top wall of the first unit urges the raised
collar portion out of the collar receiving portion and guides
the channel recerving portion along the channel until bearing
on a closed end of the channel.

In an embodiment, the one or more protruding seals have
a trapezoidal cross section.

In an embodiment, the dispensing device further includes
a receptacle seal projecting from the bridging portion
adapted to bear on an mnner face of the receptacle.

In an embodiment, the bridging portion bears on an upper
face of the receptacle and the receptacle seal bears on an
inner face of the receptacle perpendicular to the upper face.

In an embodiment, the dispensing device further includes
a pair of o-rings on the inner cylindrical projection, or a pair
of o-rings may be the seals on the first unait.

In an embodiment, the outer cylinder of the second unit
includes a threaded portion adapted to receive a complimen-
tary threaded portion on the receptacle.

In an embodiment, the breakable seal 1s formed of plastic.

In an embodiment, the breakable seal 1s integrally joined
to the second unit.
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In an embodiment, the material of the breakable seal 1s
tapered in thickness from a center of the breakable seal
towards a circumierence of the breakable seal.

In an embodiment, a portion of the breakable seal remains
attached to the inner cylinder when disrupted.

In an embodiment, the one or more protruding seals bear
on the mner cylinder such that an oxygen barrier 1s created
at the location of the one or more protruding seals bearing
on the inner cylinder.

In an embodiment, the bridging portion bears on an upper
tace of the receptacle and the receptacle seal bears on an
inner face of the receptacle perpendicular to the upper face
of the receptacle such that an oxygen barrier 1s created at the
locations of the bridging portion bearing on an upper face of
the receptacle and the receptacle seal bearing on an inner
tace of the receptacle perpendicular to the upper face of the
receptacle.

In an embodiment, the flowable substance 1s a liquid or a
solid.

In an embodiment, the flowable substance 1s a vegetable
or fruit powder.

In an embodiment, the receptacle contains a liquid.
In an embodiment, the dispensing device and receptacle
are Tormed of aluminium.

In an embodiment, the inner cylindrical projection
includes a terminating end that 1s sloped from one side of the
inner cylindrical projection to the other side of the inner
cylindrical projection.

In an embodiment, the inner cylindrical projection
includes a portion of a terminating end that 1s shaped.

In an embodiment, the first unit 1s formed of polypropyl-
ene plastic, the second unit 1s formed of polypropylene
plastic and the breakable seal 1s formed of low-density
polyethylene plastic.

In accordance with an aspect of the disclosure, a dispens-
ing device 1s adapted to be received by a receptacle, includ-
ing a first unit having a top wall and an nner cylindrical
projection extending from a bottom face of the top wall, a
second unit having an outer cylinder and an inner cylinder
joined by a bridging portion, wherein the mner cylinder 1s
adapted to receive the mnner cylindrical projection, and the
outer cylinder 1s adapted to receive the receptacle; a break-
able seal closing an opening of the inner cylinder to form a
chamber portion for storing a flowable substance, one or
more protruding seals located on the mnner cylinder adapted
to bear on a portion of the mner cylindrical projection, and
wherein an application of force to the top wall lowers the
inner cylindrical projection to disrupt the breakable seal and
release the flowable substance.

In an embodiment, a method of manufacturing a dispens-
ing device adapted to be received by a receptacle includes,
in any order, manufacturing a first unit having a top wall and
an inner cylindrical projection extending from a bottom face
of the top wall and manufacturing a second unit having an
outer cylinder and an inner cylinder joined by a bridging
portion, wherein the inner cylinder 1s adapted to receive the
inner cylindrical projection, and the outer cylinder 1is
adapted to receive the receptacle. The method includes
manufacturing one or more protruding seals located on the
inner cylindrical projection adapted to bear on a portion of
the inner cylinder, and manufacturing a breakable seal,
which closes an opeming of the mnner cylinder to form a
chamber portion for storing a tlowable substance. During
use, an application of force to the top wall lowers the inner
cylindrical projection to disrupt the breakable seal and
release the flowable substance from the chamber portion.
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In an embodiment, a method of using a dispensing device
adapted to be received by a receptacle includes storing a
flowable substance 1nside a dispensing device, wherein the
dispensing device includes a first unit and a second unit and
1s adapted to be received by a receptacle. The method may
turther include receiving a raised collar portion located on
an outer cylindrical projection of the first unit into a collar
receiving portion located on an outer cylinder of the second
unit. The method may further includes receiving a channel
located on the outer cylinder of the second unit via a channel
opening in a channel receiving portion located on the outer
cylindrical projection of the first unit and sealing the flow-
able substance inside the dispensing device with one or more
protruding seals located on an 1nner cylindrical projection of
a first umt of the dispensing device adapted to bear on a
portion of the inner cylinder of the second unit of the
dispensing device. The method includes any or all of the
following operations of applying a force to a top wall of the
first umit, urging the raised collar portion out of the collar
receiving portion located on the outer cylinder of the second
unit, guiding the channel along the channel receiving portion
until bearing on a closed end of the channel receiving
portion, and lowering the inner cylindrical projection of the
first unit to disrupt a breakable seal and another operation
may release the flowable substance.

Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
disclosure belongs. Although methods and materials similar
or equivalent to those described herein can be used 1n the
practice or testing of the present disclosure, suitable meth-
ods and materials are described below. In case of conflict,
the patent specification, including definitions, will control.
In addition, the matenals, methods, and examples are 1llus-
trative only and not intended to be limiting.

BRIEF DESCRIPTION OF DRAWINGS

Embodiments of the present disclosure will now be
described, by way of example only, with reference to the
accompanying drawings, i which:

FIG. 1 1s a cross-sectional front view of the dispensing
device and the receptacle 1n accordance with aspects of the
present disclosure 1n a first position;

FIG. 2 1s a cross-sectional front view of the dispensing
device and the receptacle 1n accordance with aspects of the
present disclosure 1 a second position;

FIG. 3 1s a cross-sectional front view of the first unit of the
dispensing device in accordance with aspects of the present
disclosure:

FIG. 4a 15 a perspective top view of an embodiment of the
first unit of the dispensing device in accordance with aspects
of the present disclosure;

FIG. 4b 15 a perspective bottom view of the embodiment
of the first unit of the dispensing device of FIG. 4a;

FIG. 4c¢ 1s a perspective bottom view of the embodiment
of the first unit of FIG. 4a and FIG. 454;

FIG. 5a 1s a cross-sectional front view of the first unit of
the dispensing device 1n accordance with aspects of the
present disclosure;

FIG. 5b 1s a side view of an embodiment of the first unit
of the dispensing device of FIG. 5a;

FIG. 5¢ 1s a perspective bottom view of the embodiment
of the first unit of the dispensing device of FIG. 5q and FIG.
5b;
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FIG. 6 1s a cross-sectional front view of the second unit
of the dispensing device 1n accordance with aspects of the

present disclosure;

FIG. 7a 1s a top perspective view of the first umt of the
dispensing device in accordance with aspects of the present
disclosure:

FIG. 7b 1s a bottom perspective view of the first unit of
FIG. 7a;

FIG. 8 15 a cross-sectional front view of the receptacle in
accordance with aspects of the present disclosure;

FIG. 9a 1s a top perspective view ol the receptacle of FIG.
8

FIG. 95 1s a bottom perspective view ol the receptacle of
FIG. 8 and FIG. 9aq;

FIG. 10a 1s a cross-sectional front perspective view of the
dispensing device in accordance with aspects of the present
disclosure 1n a first position;

FIG. 105 15 a cross-sectional front perspective view of the
dispensing device of FIG. 10a 1n a second position;

FIG. 11 1s a cross-sectional front partial view of an
embodiment of the first unit of the dispensing device in
accordance with aspects of the present disclosure;

FIG. 12 1s a flowchart of example operations of manu-
facturing the dispensing system 1n accordance with aspects
of the present disclosure; and

FIG. 13 1s a flowchart of examples operations of using a
dispensing system 1n accordance with aspects of the present
disclosure.

DETAILED DESCRIPTION

Embodiments of the disclosure described herein relate to
dispensing systems, including devices adapted to be
received by a receptacle. In some embodiments, the disclo-
sure includes dispensing devices, dispensing devices and
receptacles, and methods of making and using the dispens-
ing systems, devices and receptacles. The dispensing device
may include a first unit and a second unit and may be utilized
by 1itself or 1n combination with a receptacle. During a
storage phase, the dispensing device and the receptacle are
hermetically sealed by one or more sealing components
(c.g., a protruding seal, a receptacle seal, interfacing
threaded portions) and provide stable storage conditions for
products stored within the dispensing device and the recep-
tacle. When a user desires access to the products stored in
the dispensing device, a breakable seal located 1n the second
unit of the dispensing device may be disrupted by the first
unit thereby releasing the products from the second unit.

The disclosed technology includes dispensing systems
and devices that provide airtight containers for storing
products (e.g., food supplement powder stored in the dis-
pensing device of the dispensing system and water stored in
the receptacle of the dispensing system) for more than 12
months. The disclosed dispensing devices and systems may
be used for storing various food, drink, pharmaceutical, or
other products. In some embodiments, the disclosed dis-
pensing systems and devices mnhibit microbial growth and
oxidation of products contained therein without the use of
vacuum packaging or addition of chemical preservatives. In
some embodiments, the disclosed dispensing systems and
devices maintain freshness, improved palatability, and main-
tain nutritional value of the contents stored therein. In some
embodiments, the dispensing device or system provides
prolonged shelf life.

Flowable substances that may be stored in the dispensing
devices and systems may be any substance that can flow
from the dispensing device. For example, solids or liquuds.
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6

Solids include powders and tablets such as but not limited to;
nutrient-based supplements, medicinal supplements, 1so-

il

tonic supplements, powdered drink mixes, instant coilee,
tea, TANG, KOOL-AID, hot chocolate, BEROCCA, veg-
ctable powder, fruit powder, vitamins, eflervescent tablets,
medicines, salt, protein powder, baby formula, etc. Liquids
include examples such as, but not limited to, nutrient based
supplements, medicinal supplements, 1sotonic supplements,
cordial, syrup, creamer, water, medicines, fruit juice, veg-
ctable juice, tlavoured water, eftc.

The disclosed dispensing systems may include a dispens-
ing device and a receptacle. The dispensing device may
include a first unit and a second unit. The dispensing device
and the receptacle may be of any shape, size or colour. In
some embodiments, the dispensing device and the receptacle
are cylindrical in shape. In some embodiments, the dispens-
ing device and receptacle are a spherocylinder shape which
1s easy to package and store, has no sharp edges, and 1s safe
for a user to handle. In a further embodiment, the dispensing
device and the receptacle are a rectangular shape which may
be convenient for storage. A person skilled 1n the art would
appreciate that the ratio of dispensing device to receptacle
may vary based on a number of variables such as how much
liguid 1s required. A person skilled in the art would also
appreciate that the outer cylinder and mner cylinder may be
any shape such that they do not depart from the nature of the
disclosure.

The dispensing device and the receptacle may be formed
of any material or any combination of materials, such as foil,
aluminium, metal, plastic, paper, lined paper etc. In one
embodiment, the dispensing device 1s formed of polypro-
pvlene plastic which has a high oxygen barrier. In another
embodiment, the dispensing device and receptacle may be
formed of the same material allowing them to be easily
recycled together. In an embodiment, the first unit and the
receptacle are of a material having a greater durometer
measurement than the second unit. In one embodiment, the
receptacle seal 1s formed of flexible plastic. In another
embodiment, the receptacle seal 1s formed integrally to the
second unit of polypropylene plastic.

In an embodiment, the dispensing device and/or recep-
tacle may be formed of recyclable materials. In some
embodiments, the dispensing device and/or receptacle are
formed of approximately 50% recycled plastic. The dispens-
ing device and/or receptacle may be BPA-1ree and phthalate-
free. In some embodiments, the first unit and second unit are
formed of polypropylene plastic (PP plastic) and the break-
able seal 1s formed of low-density polyethylene plastic
(LDPE plastic).

In various embodiments, a dispensing system, including a
dispensing device, including the first unit and the second
unit, and a receptacle, the dispensing device, and the recep-
tacle may be manufactured and assembled together or sepa-
rately.

For example, the dispensing device, including the first
umt and the second unit, may be manufactured and
assembled separately from the receptacle. In some
examples, the first unit and the second unit are manufactured
and then assembled with a flowable substance. The first unit
and the second unit, storing the flowable substance, may
later be assembled with the receptacle, which may contain a
liquid, such as water.

The term “dispensing device” used herein refers to the
first unit and the second unit, described 1n the figures below.

The term “dispensing system™ used herein refers to a
dispensing device and a receptacle.
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The term “hermetically” used herein refers to an airtight
seal of the dispensing device or system. For example, at least
one ol a protruding seal, a receptacle seal, and interfacing
threaded portions 1n the disclosed technology hermetically
seal a dispensing system and keep contents (e.g., food
supplement powder stored in the dispensing device of the
dispensing system and water stored in the receptacle of the
dispensing system) inside the dispensing system stable for
over 12 months.

The term “coupling mechanism” used herein refers to any
mechanism that 1s able to couple components of the dis-
pensing system. For example, the coupling mechanism may
be complimentary threaded portions, channels and channel
receiving portions, clips, friction fits, hinge mechanisms,
etc.

The term “guide” used herein refers to text or a symbol
that provides istruction to direct a user to apply a force.

Referring to FIG. 1, a dispensing system during a storage
phase 1s shown. Specifically, a flowable substance (15) may
be stored inside the dispensing system during the storage
phase. The dispensing system includes a device 1s shown as
received by a receptacle (2) 1n a first position. The dispens-
ing device comprises a first unit (3) and a second unit (4).

The first unit (3) comprises an mnner cylindrical projection
(5) and an outer cylindrical projection (6) extending from a
bottom face (50) of a top wall (7) of the first unit (3). The
bottom edge or terminating end (16) of the imner cylindrical
projection (5) 1s tapered in length. Specifically, the bottom
edge or terminating end (16) of the mner cylindrical pro-
jection (3) 1s sloped downward from one side of the first unit
(3) to the other side of the mner cylindrical projection (5)
(also shown as bottom edge (16) in FIG. 3). As a result, one
side (shown here as the left side of terminating end 16a) of
the 1inner cylindrical projection (8) 1s shorter than the other
side (shown here as the rnight side of terminating end 165).
In some embodiments, a portion of the bottom edge (16)
may be shaped (as shown as shaped portion 30 1n FIG. 5A
and FIG. 5B).

In some embodiments, a portion or all of the bottom edge
(16) of the mnmner cylindrical projection (35) may be linear or
a jagged or sharp edge to perforate and cut or break a
breakable seal (14) to open the first unit (3) for dispensing.
The breakable seal may be formed of any material that 1s not
permeable to air, such as foil, aluminium, metal, plastic,
paper, lined paper etc. In some embodiments, the breakable
seal (14) seal may be edible, soluble or biodegradable.

As shown 1n the embodiment 1n FIG. 1, where the left side
of the mner cylindrical projection (5) 1s shorter than the right
side of the inner cylindrical projection (5), in the first
position, a small gap portion (42) 1s maintained between the
terminating end (16) on the left side of the inner cylindrical
projection (5) and a breakable seal (14). The gap portion (42)
may be any size such that the opeming of the mner cylin-
drical projection (5) does not break the breakable seal (14)
until a force 1s applied to the top wall (7) of the dispensing
device.

When the first unit (3) and the second umit (4) are
assembled together, the first unit (3) may be received by the
second unit (4) via a first coupling mechanism (13). The first
coupling mechanism (13) comprises a raised collar portion
(18) on the outer cylindrical projection (6) of the first unit
(3), and a collar receiving portion (44a, 44b) on the outer
cylinder (10) of the second umt (4), adapted to receive the
raised collar portion of the first unit (3). In some embodi-
ments, the collar receiving portion (44a, 44b) 1s a channel
tormed by a pair of circumierential projections formed in the
inner face of the outer cylinder (10).
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The collar receiving portion (44a, 44bH) 1s a guide for
when the first unit (3) 1s received by the second unit (4) in
the first position and facilitates how far a user may initially
push the first unit (3) into the second unit (4) in the first
position without compromising the breakable seal (14),
which occurs 1n a second position. The raised collar portion
(18) “clicks” into place when it moves and 1s nestled 1nto the
collar receiving portion (44a, 44b). In use, an application of
force to the top wall (7) of the first unit (3) can urge the collar
portion from the collar recerving portion (44) into the second
position and compromise the breakable seal.

In the first position, the outer cylindrical projection (6) of
the first unit (3) may have a channel receiving portion (22)
with a join opening (38) (shown and described 1n detail in

FIG. 456 and 1n FIG. 4¢). The channel receiving portion (22)

may be located proximate and in between two protrusions of
the broken raised collar portion (e.g., 1n between raised

collar portion 18¢ and 186 1n FIG. 4B) and adapted to

receive a channel (23) located on the outer cylinder (10) of
the second unit (4) via the join opening (38) 1n a second
coupling mechanism.

The second coupling mechanism of the channel receiving
portion (22) and the channel (23) 1s located on the shorter
side (shown as the left side in FIG. 1) of the inner cylindrical
projection (5), which 1s the portion of the terminating end
(16) of the mmer cylindrical projection (5) that does not
come 1nto contact with the breakable seal (14). The second
coupling mechanism provides for a controlled and consistent
motion to push the first unit (3) mto the second unit (4) to
break the breakable seal (14) with the opposing and longer
side (shown as the right side 1n FIG. 1) of the terminating
end (16) of the mmner cylindrical projection (5). As a result,
less pressure and eflort are required by a user to break the
breakable seal (14).

The breakable seal (14) 1s configured to close the opening
of the mmner cylinder (11) for preventing a tlowable sub-
stance (15) stored 1n the dispensing device to be released
into the receptacle (2). The right side of the inner cylindrical
projection (3) 1s longer than the left side and 1s located
proximate to or in contact with the breakable seal (14)
without breaking the breakable seal (14) 1n the first position.

The flowable substance (15) can be stored within a
chamber portion (54) formed by the inner cylindrical pro-
jection (3), mner cylinder (11), breakable seal (15) and top
wall (7). The breakable seal (14) protects the flowable
substance (13) from exposure to unwanted air that may enter
via the inner cylindrical projection opening.

In the first position, the inner cylinder projection (5) of the
first unmit (3) 1s received by the inner cylindrical (11) of the
second unit (4) such that the first and second protruding seals
(8, 9) located on the inner cylindrical projection (5) bear on
a portion of the mner face of the mmner cylinder (11). The
protruding seals (8, 9) ensure the chamber portion (54) 1s
hermetically sealed such that excess air will not enter or
escape from the chamber portion (34). The protruding seals
(8, 9) located on the mner cylindrical projection (5), bear on
a portion of the inner face of the inner cylinder (11) such that
they are wedged against the inner face of the mner cylinder
(11). An oxygen barrier 1s created at the location of the one
or more protruding seals (8, 9) bearing on the mnner cylinder
(11). The protruding seals (8, 9) ensure the flowable sub-
stance (15) remains Iresh in the chamber portion (54) for at
least 12 months. In an embodiment with the dispensing
device attached to a receptacle (2), the protruding seals (8,
9) ensure that the flowable substance (15) and water stored
in the receptacle (2) remain stable.
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The outer cylinder (10) of the second unit (4) 1s adapted
to receive the receptacle (2) by way of complimentary
threaded portions (34a, 34b) located on the outer cylinder
(10) and receptacle (2) respectively. When interfaced, the
threaded portions (34a and 34b6) located on the outer cylin-
der (10) and receptacle (2) provide an air-tight enclosure
such that no liquid 1s able to escape the receptacle (2) unless
the receptacle (2) 1s uncoupled from the dispensing device.

The second unit (4) comprises an outer cylinder (10) and
an iner cylinder (11) jomned by a bridging portion (12). The
bridging portion (12) 1s adapted to bear on an upper face (46)
of the receptacle (2), and a receptacle seal (19) projecting
from the bridging portion (12) bears on an inner face (48) of
the receptacle (2) perpendicular to the upper face (46). An
oxygen barrier 1s created at the locations of the bridging
portion (12) bearing on an upper face (46) of the receptacle
(2), and a receptacle seal (19) projecting from the bridging
portion (12) bearing on an inner face (48) of the receptacle
(2) perpendicular to the upper face (46). The receptacle seal
(19) 1s also used to prevent water leaking from the receptacle
(2). In an embodiment, increased pressure from inside the
receptacle (2) causes the receptacle seal (19) to more greatly
press against the mner face (48) of the receptacle (2),
increasing the strength of the receptacle seal (19) and sealing
inside the contents (17) of the receptacle (2).

The receptacle seal (19) may project from the bridging
portion (12) continually or may be broken into numerous
portions which project from the bridging portion (12). The
receptacle seal (19) may be any shaped projection (e.g.,
triangular, circular, square, rectangular, etc.). The receptacle
seal (19) may terminate in a chamiered or bevelled edge.

FIG. 2 depicts the dispensing system of FIG. 1 in a
dispensing phase. Specifically, when a user desires access to
the flowable substance stored in the dispensing device, the
from the first position dispensing system 1s moved from the
first position to a second position. In particular, an applica-
tion of force has been applied to the top wall (7) of the first
unit (3), lowering the inner cylindrical projection (3) into the
inner cylinder (11), lowering the shorter side terminating
end 16a of the mner cylindrical projection (5) into the gap
portion (42) (not shown, as 1t has been decreased or elimi-
nated), lowering the longer side terminating end 165 of the
inner cylindrical projection (5) to contact and break the
breakable seal (14), and releasing the flowable substance
(15) 1nto the receptacle (2).

A person skilled 1n the art would appreciate that disrup-
tion of the breakable seal (14) 1s understood to mean the
breakable seal (14) 1s broken or torn, such that the flowable
substance (13) 1s able to move passed the breakable seal (14)
out of the chamber (54).

When the receptacle (2) 1s coupled to the dispensing
device, the receptacle (2) 1s air-tight such that no liquid 1s
able to escape the receptacle (2) unless uncoupled from the
dispensing device. When the tlowable substance (15) enters
the receptacle (2) via the disruption of the breakable seal
(14), the flowable substance (15) can be mixed with the
contents (17) i the receptacle (2). In some embodiments,
the mixing of the tlowable substance (15) and the contents
(17) 1s achieved by movement of the receptacle (2) and
dispensing device, such as by shaking or swirling. In the
cvent the flowable substance (15) 1s eflervescent, no move-
ment 1s required for mixing.

A person skilled 1n the art would appreciate that 1n another
embodiment, the breakable seal (14) may {fall into the
receptacle (2) when the dispensing device 1s moved into the
second position and there 1s disruption of the breakable seal
(14). In some embodiments, the dispensing device may be
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not be coupled with the receptacle (2) or used without a
receptacle (2). In such embodiments, the tflowable substance
(15) may be released into another desired location (e.g.,
directly into a drinking glass or) dispensed into the air and
onto food on a plate).

In one embodiment, a portion of the breakable seal (14)
may remain atlixed to the mner cylinder (11) such that the
breakable seal (14) does not fall into the receptacle (2) due
to an athixing means which does not become broken when
the dispensing device 1s moved 1nto the second position. The
allixing means may include part of the mnner cylinder (11),
a portion of the breakable seal (14) itself, or a connector
(52), for example, as shown 1 FIGS. 1 and 2. The attach-
ment of the connector (52) to the iner cylinder (11) and to
the breakable seal (14) allows the flowable substance (15) to
enter 1mto the receptacle (2) yet allows the breakable seal
(14) to remain fixed to the second unit (4). In some embodi-
ments, when the first unit (3) 1s pushed down into the second
unit (4) in the second position, the shorter side of the inner
cylindrical projection (5) locates proximate to, but does not

break, the connector (52) or the breakable seal (14), keeping
a portion of the breakable seal (14) attached to the inner
cylinder (11).

A person skilled in the art would appreciate that the
connector (52) may be the use of thicker matenial, no
perforations where other regions of the breakable seal (14)
are perforated, etc. In some embodiments the athxing means
may be part of the mner cylinder (11), part of the breakable

seal (14), or 1ts own individual component.

In some embodiments, the material of the breakable seal
(14) 1s tapered 1n thickness from a center of the breakable
seal towards the outer circumierence of the seal (14) such
that the material in or near the outer circumierence of the
breakable seal (14) 1s thinner than the material in the center
of the breakable seal to ensure the mner cylindrical projec-
tion (5) 1s able to break the breakable seal (14). In some
embodiments, the inner cylindrical projection (3) comprises
a cut-away portion such that when there 1s an application of
force to the top wall (7) of the first unmit (3), the i1nner
cylindrical projection (8) including at least a portion of the

cut away portion 1s lowered into and beyond the gap portion
(42) to break the breakable seal (14). However, the portion
of the breakable seal (14) where the cut-away portion 1s
lowered 1s not broken, such that the portion of the breakable
seal (14) remains joined to the opening of the inner cylinder
(11) and does not fall into the receptacle (2). This allows the
flowable substance (15) to enter 1nto the receptacle (2) yet
allows the breakable seal (14) to remain fixed to the second
unit (4).

In an embodiment, the breakable seal (14) may be joined
to the dispensing device via a hinge mechanism or may be
integrally joined to the second unit (4) via a heat seal or other
joming means. The material of the breakable seal (14) may
be tapered 1n thickness from a center towards a circumier-
ence of the seal (14), where the breakable seal (14) has a
greater thickness 1n the center of the breakable seal (14) and
a lesser thickness at the edges of the breakable seal (14) or
may be the same thickness throughout. In an embodiment
wherein the breakable seal (14) 1s joined to the dispensing
device via a hinge mechanism, the hinge mechanism retains
the breakable seal such the breakable seal (14) does not
separate from the second unit (4).

The application of force to the top wall (7) of the first unit
(3) urges the collar portion (18) from the collar receiving
portion (44a, 44b) 1nto the second position to compromise
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the breakable seal. The collar portion (18) 1s located outside
of and proximate to the collar receiving portion (44a, 445H)
in the second position.

In the second position, the channel receiving portion (22)
has received the channel (23), and the channel (23) has
moved further into the channel receiving portion (22). The
channel receiving portion (22) and the channel (23) provide
for a controlled and consistent motion to push the first unit
(3) into the second unit (4) to break the breakable seal (14)
in a second position. Also, as a result of the channel
receiving portion and the channel, less pressure and effort
may be required by a user to break the breakable seal (14).

In the second position, the protruding seals (8, 9) located
on the inner cylindrical projection (5) are moved adjacent to
and remain bearing on a portion of the inner face of the inner
cylinder (11) such that they are wedged against the inner
face of the mner cylinder (11). The oxygen barrier remains
at the location of the one or more protruding seals (8, 9)
bearing on the mner cylinder (11).

In the second position, the threaded portions (34a and
34b) located on the outer cylinder (10) and receptacle (2)
maintain the air-tight enclosure such that no liquid 1s able to
escape the receptacle (2) unless uncoupled from the dis-
pensing device. The bridging portion (12) bears on an upper
tace (46) of the receptacle (2), and the receptacle seal (19)
projecting from the bridging portion (12) bears on the inner
tace (48) of the receptacle (2) perpendicular to the upper
tace (46).

FIG. 3 illustrates a cross-sectional side view an embodi-
ment of the first unit (3) 1n greater detail. In particular, the
first unit (3) comprises a top wall (7) with an mner cylin-
drical projection (5) and an outer cylindrical projection (6)
extending from a bottom face (50) of the top wall (7). A pair
of protruding seals (8, 9) are located on the inner cylindrical
projection (5) adapted to bear on the mner cylinder (11) of
the second unit (4) such that they are wedged against the
inner face of the mner cylinder (11). The second protruding
seal (9) 1s located below the first protruding seal (8) towards
the opening of the inner cylinder (11). The protruding seals
(8, 9) ensure the chamber (54) 1s airtight such that excess air
will not enter or escape from the chamber (54). An oxygen
barrier 1s created at the location of the one or more protrud-
ing seals (8, 9) bearing on the mner cylinder (11). The seals
ensure the flowable substance (15) (shown 1n FIG. 1 and 1n
FIG. 2) remains fresh 1in the chamber for at least 12 months.

In the first position, a small gap portion (42) (shown in
FIG. 1) 1s maintained between the terminating end (16) on
the left side of the inner cylindrical projection (5) and a
breakable seal (14) located to close the opeming of the inner
cylinder (11) for preventing a tlowable substance (15) stored
in the dispensing device to be released into the receptacle
(2). As a result, the left side of the 1nner cylindrical projec-
tion (3) 1s shorter than the right side of the inner cylindrical
projection (3). The right side of the imnner cylindrical pro-
jection (5), longer than the left side, 1s located proximate to
or 1n contact with the breakable seal (14) without breaking
the breakable seal (14) 1n the first position (as shown 1n FIG.
1).

In some embodiments, when the first unit (3) 1s pushed
down 1nto the second unit (4) in the second position, the
shorter side of the mner cylindrical projection (5) locates
proximate to, but does not break, the connector (52) or the
breakable seal (14), keeping a portion of the breakable seal
(14) attached to the inner cylinder (11) (as shown 1n FIG. 2).

Referring to FIG. 3, the shorter side of the inner cylin-
drical projection (5) may be located toward a side of the first
unit (3) where the channel receiving portion (22) with a join
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opening (38) (shown in FIG. 46 and 1n FIG. 4c¢) are located.
The channel receiving portion (22) may be adapted to
receive a channel (23) (shown 1n FIG. 6) located on the outer
cylinder (10) of the second unit (4) via the join opening (38).
The coupling mechanism of the channel receiving portion
(22) and the channel (23) provide for a controlled and
consistent motion to push the first unit (3) into the second
umt (4) to break the breakable seal (14) in the second
position. Less pressure and eflort are required by a user to
break the breakable seal (14) with the opposing right side of
the 1nner cylindrical projection (5).

A raised collar portion (18) (shown in FIGS. 4a-¢) 1s
located on the outer cylindrical projection (6) of the first unit
(3), which 1s adapted to be received by a collar receiving
portion (44a, 44b) on the outer cylinder (10) of the second
unit (4). In use, an application of force to the top wall (7) of
the first unit (3) urges the collar portion from the collar
receiving portion (44a, 44b).

FIGS. 4a, 4b, and 4c¢ 1llustrate perspective views of an
embodiment of the first unit (3). In particular, the first unit
(3) comprises a top wall (7) with a guide. A guide may be
text or a symbol that guides a user 1n how to operate the
dispensing device (e.g., the words “PUSH” or “PRESS”). As
shown here, the guide 1s embossed letters for the word
“PUSH” located on the top face of the top wall (7) to direct
where a user 1s to apply force to release the flowable
substance (15) from the dispensing device. The inner cylin-
drical projection (5) and outer cylindrical projection (6)
extend from the bottom face (50) of the top wall (7). A pair
of protruding seals (8, 9) are located on the 1inner cylindrical
projection (5) adapted to bear on the inner cylinder (11) of
the second unit (4).

The outer cylindrical projection (6) comprises a broken
raised collar portion (18) on its outer wall, wherein the
broken raised collar portion (18) 1s formed of more than one
collar portion running along the outer face of the outer
cylindrical projection (6). For example, the broken raised
collar portion (18) may comprise of multiple horizontal
protrusions (shown in FIGS. 4a, 45, and 4¢ as collar portions
18a, 185, and 18¢) extending outward from the outer face of
the outer cylindrical projection (6). The broken raised collar
portion (18) may have more than one single protrusion as the
one single protrusion embodiment requires more pressure to
break the breakable seal (14) as the dispensing device moves
from a first position to a second position. The raised collar
portion facilitates easier movement of the dispensing device
from the {first position to the second position to break the
breakable seal (14).

In an embodiment, a channel receiving portion (22) may
also be located on the outer face of the outer cylindrical
projection (6). The channel receiving portion 22 may be
located 1n between two protrusions of the broken raised
collar portion (18) and adapted to receive a channel (23)
located on the outer cylinder (10) of the second unit (4)
(shown 1n FIG. 8¢) via the join opening (38). The channel
receiving portion and the channel provide for a controlled
and consistent motion to push the first unit (3) into the
second unit (4) from the first position to the second position
to break the breakable seal (14). As a result of the channel
receiving portion and the channel, less pressure and effort
may be required by a user to break the breakable seal (14).

In some embodiments, the shorter side of the inner
cylindrical projection (3) may be located toward a side of the
first unit (3) where the channel receiving portion (22) with
a join opening (38) are located, while the longer side of the
inner cylindrical projection (3) 1s located opposite the chan-
nel recerving portion (22) and join opening (38). The loca-
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tion of the shorter side of the inner cylindrical projection (35)
proximate the channel receiving portion (22) and join open-
ing (38) and the longer side of the inner cylindrical projec-
tion (5) being located opposite the channel receiving portion
(22) and join opening (38) further facilitates easier move-
ment of the dispensing device from a first position to a
second position.

FIG. Sa 1s a cross-sectional front view of the first unit of
the dispensing device in accordance with another embodi-
ment of the disclosure. In particular, the first unit (3)
comprises a top wall (7) with an 1nner cylindrical projection
(5) and an outer cylindrical projection (6) extending from a
bottom face (50) of the top wall (7). A pair of protruding
seals (8, 9) are located on the inner cylindrical projection (5)
adapted to bear on the 1inner cylinder (11) of the second unait
(4) such that they are wedged against the inner face of the
iner cylinder (11). The second protruding seal (9) 1s located
below the first protruding seal (8) towards the opeming of the
inner cylinder (11). The protruding seals (8, 9) ensure the
chamber (54) 1s airtight such that excess air will not enter or
escape Irom the chamber (54). An oxygen barrier 1s created
at the location of the one or more protruding seals (8, 9)
bearing on the imner cylinder (11). The seals ensure the
flowable substance (15) remains iresh in the chamber for at
least 12 months.

The terminating end (16) on the inner cylindrical projec-
tion (5) may slope from one end to another. This sloping 1s
depicted in the figures with the left side of the inner
cylindrical projection (5) being shorter than the right side of
the mner cylindrical projection (8). As a result, 1n the first
position, a small gap portion (42) (shown in FIG. 1) 1s
maintained between the terminating end (16) on the left side
of the inner cylindrical projection (5) and a breakable seal
(14) that closes the opening of the mner cylinder (11) for
preventing a flowable substance (15) stored 1n the dispens-
ing device to be released into the receptacle (2). The right
side of the mner cylindrical projection (8) 1s longer than the
left side and 1s located proximate to or 1n contact with the
breakable seal (14) without breaking the breakable seal (14)
in the first position (as shown 1n FIG. 1).

In some embodiments, when the first unit (3) 1s pushed
down 1nto the second unit (4) in the second position, the
shorter side of the inner cylindrical projection (8) locates
proximate to, but does not break, the connector (52) or the
breakable seal (14), keeping a portion of the breakable seal
(14) attached to the inner cylinder (11) (as shown 1n FIG. 2).
The right side of the mner cylindrical projection (5) 1s longer
than the left side and 1s located proximate to or 1n contact
with the breakable seal (14) without breaking the breakable
seal (14) 1n the first position (as shown 1n FIG. 1).

FIG. 3a and FIG. 3b illustrate a front view and a per-
spective bottom view of the first unit of the dispensing
device. The channel receiving portion (22) may be adapted
to receive a channel (23) located on the outer cylinder (10)
of the second unit (4) via the join opening (38). The coupling
mechanism of the channel receiving portion (22) and the
channel (23) provide for a controlled and consistent motion
to push the first unit (3) into the second unit (4) to break the
breakable seal (14) 1n the second position. Less pressure and
cllort are required by a user to break the breakable seal (14)
with the opposing right side of the mner cylindrical projec-
tion (5).

In some embodiments, the shorter side of the 1nner
cylindrical projection (3) may be located toward a side of the
first unit (3) where the channel receiving portion (22) with
a join opening (38) are located, while the longer side of the
inner cylindrical projection (3) 1s located opposite the chan-
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nel receiving portion (22) and join opening (38). The loca-
tion of the shorter side of the inner cylindrical projection (35)
proximate the channel recerving portion (22) and join open-
ing (38) and the longer side of the mner cylindrical projec-
tion (5) being located opposite the channel recerving portion
(22) and join opening (38) further facilitates easier move-
ment of the dispensing device from a first position to a
second position.

A raised collar portion (185 and 18¢ in FIGS. 55 and 3¢)
1s located on the outer cylindrical projection (6) of the first
unit (2), which 1s adapted to be received by a collar receiving
portion (44a, 44b) on the outer cylinder (10) of the second
unit (4). In use, an application of force to the top wall (7) of
the first unit (3) urges the collar portion from the collar
receiving portion (44a, 44b).

FIG. 6 1s a cross-sectional front view of the second unit
of the dispensing device 1n accordance with an embodiment
of the disclosure. In particular, the second unit (4) comprises
an outer cylinder (10) and an inner cylinder (11) joined by
a bridging portion (12). The mnner cylinder (11) 1s shorter 1n
length than the outer cylinder (12). The lower portion of the
outer cylinder (10) comprises a threaded portion (34a) for
receiving a complimentary threaded portion (346) of the
receptacle (2). The upper portion of the outer cylinder (10)
comprises a collar receiving portion (44a, 44b) adapted to
receive the raised collar portion (18) of the first unit (3). In
the 1llustrated embodiment, the collar receiving portion
(44a, 44b) 1s a channel formed by a pair of circumierential
projections. formed on the inner face of the outer cylinder
(10).

A breakable seal (14) 1s located at the opening of the inner
cylinder (11) for allowing and preventing a flowable sub-
stance (15) stored 1n the dispensing device to be released
into the receptacle (2). The breakable seal (14) protects the
flowable substance (15) from exposure to the contents (17)
of the receptacle (2) until the breakable seal (14) 1s broken
or disrupted.

A receptacle seal (19) projects from the bridging portion
(12) of the second umit (4) adapted to bear on an inner face
(48) of the receptacle (2). The receptacle seal (19) 1s used to
prevent the receptacle (2) contents such as water from
leaking from the receptacle (2). In an embodiment, increased
pressure from 1nside the receptacle causes the receptacle seal
(19) to more greatly press against the imnner face (48) of the
receptacle (2), increasing the strength of the receptacle seal
(19) and sealing inside the contents (17) of the receptacle
(2).

FIG. 7a 1s a top perspective view of the second unit (4) of
the dispensing device in accordance with an embodiment of
the disclosure. FIG. 7b 1s a bottom perspective view of the
second unit (4) of FIG. 7a, with the second unit (4) upside
down. A channel (23) and a collar rece1ving portion (44) are
located on the outer cylinder (10) of the second unit (4). A
breakable seal (14) 1s located on the bottom of the inner
cylinder (11) of the second unit (4). In some embodiments,
the breakable seal (14) may be part of or connected directly
to the 1nner cylinder (11) or 1t may be connected to the inner
cylinder (11) by a connector (52). A connector (52) 1s shown
in FIG. 7A connecting the breakable seal (14). When the
breakable seal (14) 1s broken during use, the connector (52)
holds the breakable seal (14) onto the mner cylinder (11) of
the second unit (4).

The outer cylinder (10) of the second umt (4) 1s adapted
to receive the receptacle (2) by way of complimentary
threaded portions (34a, 34b) located on the outer cylinder
(10) and receptacle (2) respectively. The threaded portions
(34a) are shown in FIG. 76 located on the outer cylinder
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(10). When mterfaced, the threaded portions (34a and 345H)
located on the outer cylinder (10) and receptacle (2) provide
an air-tight enclosure such that no liquid 1s able to escape the
receptacle (2) unless the receptacle (2) 1s uncoupled from the
dispensing device.

FIG. 8 15 a cross-sectional front view of the receptacle (2)
in accordance with an embodiment of the disclosure. FIG.
9a 15 a top perspective view of the receptacle (2) of FIG. 8.
FIG. 95 15 a bottom perspective view of the receptacle (2) of
FIG. 8 and FIG. 94, with the receptable (2) upside down.

The outer cylinder (10) of the second unit (4) 1s adapted
to receive the receptacle (2) by way of complimentary
threaded portions (34a, 34b) located on the outer cylinder
(10) and receptacle (2) respectively. The threaded portions
(34b) are shown 1n FIGS. 9a and 95 located on the receptacle
(2). When 1nterfaced, the threaded portions (34a and 34b)
located on the outer cylinder (10) and receptacle (2) provide
an air-tight enclosure such that no liquid 1s able to escape the
receptacle (2) unless the receptacle (2) 1s uncoupled from the
dispensing device.

The receptacle (2) comprises a receptacle chamber por-
tion (36), which 1s adapted to be filled with contents, such as
liquad.

In an embodiment, the receptacle (2) may comprise a
wedge portion (20) at the base of the receptacle for applying
stickers and manufacturing details. A label guide (60) may
be included 1n some embodiments for printing a label on the
receptacle (2).

In some embodiments, the receptacle (2) may comprise a
mouthpiece located on the receptacle (2) or a mouthpiece
may be configured to attach to the receptacle (2) for a user
to drink from the receptacle (2).

FIG. 10aq and FI1G. 105 are cross-sectional front perspec-
tive views ol the dispensing device 1n accordance with an
embodiment of the disclosure 1n a first position and in a
second position, respectively. More specifically, FIG. 10qa
and FIG. 105 illustrate a first coupling mechanism and a
second coupling mechanism (21) to couple the first unit (3)
and the second unit (4). The first unit (3), the second unit (4),
and the receptacle (2) are shown.

The first unit (3) 1s received by the second unit (4) via a
first coupling mechanism. The first coupling mechanism
comprises a raised collar portion (18) on the outer cylindri-
cal projection (6) of the first unit (3), and a collar receiving
portion (44a, 44b) on the outer cylinder (10) of the second
unit (4) adapted to recerve the raised collar portions (18) of
the first unit (3). In some embodiments, the collar receiving,
portion (44a, 44b) 1s a channel formed by a pair of circum-
terential projections formed 1n the mner face of the outer
cylinder (10).

The collar receiving portion (44a, 44b) 1s a guide for
when the first unit (3) 1s received by the second unit (4) in
the first position and facilitates how far a user may initially
push the first unit (3) into the second unit (4) in the first
position without compromising the breakable seal (14) 1n a
second position. The raised collar portions (18) “click” into
place when the raised collar portions (18) move 1nto and are
nestled into the collar receiving portion (44a, 44b).

The second coupling mechanism (21) comprises the chan-
nel receiving portion (22) of the outer cylindrical projection
(6) of the first unit (3) having a join opening (38). The
channel receiving portion (22) of the outer cylindrical pro-
jection (6) of the first unmit (3) 1s adapted to receive the
channel (23) located on the outer cylinder (10) of the second
unit (4) (shown i FIG. 10a) via the join opening (38). The
channel (23) bears on a portion of the channel receiving
portion (22). The channel (23) may be comprised of a pair
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ol parallel projections (shown here as channel (23a) and
(23))) extending from the outer cylinder (10) and running a
portion of the length of the outer cylinder (10) proximate to
the bridging portion (12).

Referring to FIG. 106, when the dispensing device 1s
moved 1nto the second position due to an application of force
to the top wall (7) of the first unit (3), the force urges the
raised collar portions (18) out of the collar receiving portion
(44a, 44H) and guides the channel (23) along the channel
receiving portion (22) until bearing on a closed end of the
channel receirving portion (22) opposite the join opening
(38), and the breakable seal (14) 1s compromised.

FIG. 11 1s a cross-sectional front partial view of an
embodiment of the first unit of the dispensing device. In the
illustrated embodiment, the protruding seals (8, 9) have a
trapezoidal cross-section. In some embodiments, the pro-
truding seals (8, 9) may have any cross-section such that the
protruding seals (8,9) are able to bear on the 1nner cylinder
(11). The cross-sectional shapes of the protruding seals can
be of various shapes (e.g., trapezoidal, crescent-shaped,
square, rectangular, round, etc.). In an embodiment, the one
or more protruding seals (8,9) may be located on the 1mner
cylinder (11) and adapted to bear on a portion of the mner
cylindrical projection (6).

In an embodiment, the one or more protruding seals (8, 9)
can be integrally moulded to the dispensing device such that
they cannot be removed. The seals may be a ring, or raised
lip or skiart, of material that provide an airtight construction
to provide stability to the flowable substance stored inside
the tflowable substance. The seals may also provide friction
to couple the first unit (3) and second unit (4). In an
embodiment where the protruding seals (8, 9) are integrally
moulded to the dispensing device, the seals (8, 9) may be
formed of the same material as the portion of the dispensing
device they project from (e.g., the first unit (3)). In some
embodiments, the protruding seals (8, 9) may be removable,
such as o-rings.

In an embodiment, one or more o-rings are located on the
iner cylinder (11) adjacent to the protruding seals and are
adapted to bear on the 1nner cylindrical projection (6) of the
dispensing device to provide further friction to couple the
first unit (3) and second unit (4), as well as to enhance the
oxygen barrier.

Retferring to FIG. 12, a flowchart of example operations
1200 of a method of manufacturing a dispensing device
adapted to be received by a receptacle 1s shown. An opera-
tion 1202 manufactures a first unit having a top wall and an
inner cylindrical projection extending from a bottom face of
the top wall. An operation 1204 manufactures a second unit
having an outer cylinder and an inner cylinder joined by a
bridging portion, wherein the mner cylinder 1s adapted to
receive the inner cylindrical projection, and the outer cyl-
inder 1s adapted to receive the receptacle.

An operation 1206 manufactures one or more protruding
seals located on the inner cylindrical projection adapted to
bear on a portion of the mner cylinder. In some embodi-
ments, the one or more protruding seals may have a trap-
e¢zoidal or other shaped-cross section.

An operation 1208 manufactures a breakable seal, which
1s configured to close an opening of the inner cylinder to
form a chamber portion for storing a flowable substance.
The flowable substance may be stored in the dispensing
device at the time of manufacturing or later during an
assembly operation when the first unit and the second unit
are assembled together.

In an embodiment, the first unit 1s formed of polypropyl-
ene plastic, the second unit 1s formed of polypropylene
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plastic and the breakable seal 1s formed of low-density
polyethylene plastic. In an embodiment, the breakable seal
1s formed of plastic.

The embodiment operations 1200 may include operations
of manufacturing other components of the dispensing sys-
tems and devices described herein. For embodiment, a

manufacturing operation may 1include manufacturing an
outer cylindrical projection extending from the bottom face
of the first unit having a raised collar portion and a collar
receiving portion located on the outer cylinder of the second
unit adapted to receive the raised collar portion.

In another embodiment, a manufacturing operation may
include manufacturing an outer cylindrical projection
extending from the bottom face of the first unit having a
channel receiving portion with a channel opening, and a
channel recerving portion located on the outer cylinder of
the second unit, wherein the channel recerving portion of the
first unit 1s adapted to receive the channel of the second unit
via the channel opening.

In another embodiment, a manufacturing operation may
include manufacturing a receptacle seal projecting from the
bridging portion adapted to bear on an inner face of the
receptacle. In another embodiment, a manufacturing opera-
tion may include manufacturing a pair of o-rings on the inner
cylindrical projection, in addition to or in place of the
protruding seals. In another embodiment, a manufacturing,
operation may include manufacturing an outer cylinder of
the second unit including a threaded portion adapted to
receive a complimentary threaded portion on the receptacle.

In another embodiment, a manufacturing operation may
include manufacturing the breakable seal integrally joined to
the second unit. In another embodiment, a manufacturing,
operation may 1nclude manufacturing a material of the
breakable seal tapered in thickness from a center of the
material towards a circumierence of the material of the
breakable seal. In another embodiment, a manufacturing,
operation may include manufacturing an athxing means to
tacilitate a portion of the breakable seal to remain attached
to the mner cylinder when disrupted.

In another manufacturing operation, an operation manu-
factures a receptacle with a threaded portion that 1s comple-
mentary to a threaded portion of the second unit of the
dispensing device. In an embodiment, the dispensing device
and the receptacle may be formed of other materials, such as
aluminium.

FIG. 13 1s a flowchart of examples operations 1300 of a
method of using a dispensing system adapted to be recerved
by a receptacle 1n accordance with an embodiment of the
disclosure. An operation 1302 stores a tlowable substance
inside a dispensing device, including a first unit and a second
unit, and 1s adapted to be received by a receptacle. In some
embodiments, the first unit 1s turned upside down and the
inner cvlindrical projection 1s filled with a tflowable sub-
stance. The second unit 1s then placed on top of the first unit
and pressed down so that the inner cylindrical projection of
the first unit 1s enclosed by the iner cylinder of the second
unit, thereby closing the dispensing device with the flowable
substance stored inside.

An operation 1304 receives a raised collar portion located
on an outer cylindrical projection of the first unit into a collar
receiving portion located on an outer cylinder of the second
unit.

An operation 1306 receives a channel located on the outer
cylinder of the second unit via a channel opening 1 a
channel receiving portion located on the outer cylindrical
projection of the first unit.
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An operation 1308 seals the flowable substance inside the
dispensing device with one or more protruding seals located

on an mner cylindrical projection of a first umt of the
dispensing device adapted to bear on a portion of the inner
cylinder of the second unit of the dispensing device.

In some embodiments, operations 1302-1308 are per-
formed during assembly operations prior to sale. In other
embodiments, operations 1302-1308 may be performed by a
user during use.

In other operations, an operation may apply a force to a
top wall of the first unit. An operation may urge the raised
collar portion out of the collar receiving portion located on
the outer cylinder of the second unit. Another operation may
guide the channel along the channel recerving portion until
bearing on a closed end of the channel receiving portion. An
operation may lower the mner cylindrical projection of the
first unit to disrupt a breakable seal and an operation may
release the flowable substance. In some embodiments where
the dispensing device 1s connected to a receptacle, the
flowable substance may release into the receptacle. In other
embodiments where the dispensing device 1s not connected
to a receptacle, the flowable substance may release into any
desired location (e.g., a glass or plate).

The operations making up the embodiments described
herein may be referred to variously as operations, steps,
objects, or modules. Furthermore, i1t should be understood
that operations may be performed 1n any order, adding or
omitting operations as desired, unless explicitly claimed
otherwise or a specilic order 1s inherently necessitated by the
claim language.

In the disclosed embodiments, the dispensing device and
dispensing systems can store products for over 12 months.
Physical, chemical, biological, and microbiological tests
were performed to establish a shelf-life and storage nstruc-
tions.

EXAMPLES

The purpose of the examples was to model the sheli-life
of products (e.g., a flowable substance, such as a powder and
water, etc.) that may be stored 1n the disclosed dispensing
systems, including dispensing devices and receptacles.
Experimental data was obtained with long-term stability
testing and accelerated stability testing. The proposed shelf
life of the products was at least 12 months. The products 1n
the examples were samples of a food supplement powder
and water. Specifically, a food supplement powder was
stored 1n the dispensing device of the dispensing system and
water was stored below the dispensing device in the attached
receptacle of the dispensing system. The total weight of
fimshed powder products stored for testing was 57.9 g-64.5
g. The powder product was monitored to detect any changes
in total weight.

Organoleptic testing of the products included monitoring,
the texture, feel smell and colour of the powder to detect any
changes. High performance liquid chromatography (HPLC)
testing included monitoring the HPLC fingerprint of the
powder for any changes. Microbiological testing of the
products included monitoring the microbiological load of
the powder for any changes. Microbiological testing of the
water included monitoring the microbiological load of the
water for any changes.

As provided 1n Table 1 below, the frequency of testing at
the long-term stability testing occurred at 0, 6, and 12
months for various samples, and at 0, 6, 9, and 12 months for
other samples. The products were subjected to long-term
stability testing including storage conditions of temperature:
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30° C., humadity: 65% RH. 11 the samples were stable at the
tested time period, a “Y” (meaning “yes”) was provided as
a confirmation. If a sample was not tested for a particular
time period, no value (or letter) was provided in the table.

TABLE 1

Long Term Stability Test

30 C./65% RH Initial 3m 6m 9 m 12 m

POWDER

Total Weight of Finished Good
579 g-645 ¢

Organoleptic test of powder
HPLC Profile of Powder
Micro of Powder

Total Aerobic Microbial Count
10,000 cfu/g maximum

Total Yeasts & Moulds

100 ciu/g maximum
Bile-tolerant Gram Negative
Bacteria 100 PN/g maximum
Salmonella

Not detected/10 g

E. coli

Not detected/1 g
Staphyviococcus Aureus Y
Not detected/1 g

<
<

< K K K KKK
s e T T e e e
T e T T i el B e

WATER

Micro of Water

Total Aerobic Microbial Count
10,000 cfu/g maximum

Total Yeasts & Moulds

100 ciu/g maximum
Bile-tolerant Gram Negative
Bacteria 100 PN/g maximum
Salmonella

Not detected/10 g

E. coli

Not detected/1 g
Staphyviococcus Aureus

Not detected/1 g

< < <K < <
< K KoK KK
< < < < «

As provided 1n Table 2 below, the frequency of testing at
the accelerated stability testing occurred at 0, 6, and 12
months for various samples, and at 0, 6, 9, and 12 months for
other samples. The products were subjected to accelerated

stability testing including storage conditions of temperature:
40° C., humadity: 75% RH. I1 the samples were stable at the

tested time period, a “Y” (meaning “yes”) was provided as
a confirmation. If a sample was not tested for a particular
time period, no value (or letter) was provided 1n the table.

TABLE 2

Accelerated Stability Test

40 C./75% RH Iniital 3 m 6m 9m 12 m

POWDER

Total Weight of Finished Good Y Y
579 g-645 ¢g

Organoleptic test of powder
HPLC Profile of Powder
Micro of Powder

Total Aerobic Microbial Count
10,000 cfu/g maximum

Total Yeasts & Moulds

100 cfu/g maximum
Bile-tolerant Gram Negative
Bacteria 100 PN/g maximum
Salmonella

Not detected/10 g

Y

< K K
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TABLE 2-continued

Accelerated Stability Test

40 C./75% RH Initial 3m 6m 9m 12m
E. coli Y Y Y
Not detected/1 g
Staphviococcus Aureus Y Y Y
Not detected/1 g

WATER
Micro of Water
Total Aerobic Microbial Count Y Y Y
10,000 cfu/g maximum
Total Yeasts & Moulds Y Y Y
100 cfu/g maximum
Bile-tolerant Gram Negative Y Y Y
Bacteria
100 PN/g maximum
Salmonella Y Y Y
Not detected/10 g
E. coli Y Y Y
Not detected/1 g
Staphviococcus Aureus Y Y Y

Not detected/1 g

In summary, 1n the long-term stability testing and accel-
erated stability testing described above, both products (the
food supplement powder stored 1n the dispensing device of
the dispensing system and the water was stored in the
receptacle) were stable for over 12 months 1n the assembled
dispensing system described herein. The preceding descrip-
tion 1s provided 1n relation to several embodiments which
may share common characteristics and features. It 1s to be
understood that one or more features of any one embodiment
may be combinable with one or more features of the other
embodiments. In addition, any single feature or combination
of features in any of the embodiments may constitute
additional embodiments.

In addition, the foregoing describes only some embodi-
ments of the disclosures, and alterations, modifications,
additions and/or changes can be made thereto without
departing from the scope and spirit of the disclosed embodi-
ments, the embodiments being 1llustrative and not restric-
tive.

Furthermore, the disclosures have described 1n connection
with what are presently considered to be the most practical
and preferred embodiments, it 1s to be understood that the
disclosure 1s not to be limited to the disclosed embodiments,
but on the contrary, 1s intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the disclosures. Also, the various embodiments
described above may be implemented 1n conjunction with
other embodiments, e.g., aspects of one embodiment may be
combined with aspects of another embodiment to realize yet
other embodiments.

Further, each independent feature or component of any
given assembly may constitute an additional embodiment.

The mnvention claimed 1s:

1. A dispensing device adapted to be received by a

receptacle, comprising;:

a first unit having a top wall and an inner cylindrical
projection extending from a bottom face of the top
wall;

a second unit having an outer cylinder and an inner
cylinder joined by a bridging portion, wherein the inner
cylinder 1s adapted to receive the mmner cylindrical
projection, and the outer cylinder 1s adapted to receive
the receptacle;
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breakable seal closing an opening of the inner cylinder to
form a chamber portion for storing a tlowable sub-
stance,

one or more protruding seals located on the mnner cylin-

drical projection adapted to bear on a portion of the
inner cylinder; and

a coupling mechanism coupling the first unit and the

second unit, wherein the coupling mechanism com-

Prises:

an outer cylindrical projection extending from the
bottom face of the first unit having a channel receiv-
ing portion with a channel opening; and

a channel located on the outer cylinder of the second
unit, wherein the channel recerving portion of the
first unit 1s adapted to receive the channel of the
second unit via the channel opening; and

wherein an application of force to the top wall lowers the

inner cylindrical projection to disrupt the breakable seal
and release the tlowable substance.

2. The dispensing device according to claim 1, wherein a
second coupling mechanism couples the first and second
unit, the second coupling mechamism comprising;

the outer cylindrical projection comprising a raised collar

portion; and

a collar rece1ving portion located on the outer cylinder of

the second umt adapted to receive the raised collar
portion.

3. The dispensing device according to claim 2,

wherein the application of force to the top wall of the first

umt urges the raised collar portion out of the collar
receiving portion and guides the channel along the
channel receiving portion until bearing on a closed end
of the channel.

4. The dispensing device according to claim 1, wherein
the one or more protruding seals have a trapezoidal cross
section.

5. The dispensing device according to claim 1, further
comprising a receptacle seal projecting from the bridging
portion adapted to bear on an i1nner face of the receptacle.

6. The dispensing device according to claim 5, wherein
the bridging portion bears on an upper face of the receptacle
and the receptacle seal bears on an mmner face of the
receptacle perpendicular to the upper face of the receptacle.

7. The dispensing device according to claim 1, further
comprising a pair ol o-rings on the mner cylindrical projec-
tion.

8. The dispensing device according to claim 1, wherein
the outer cylinder of the second umt comprises a threaded
portion adapted to receive a complimentary threaded portion
on the receptacle.

9. The dispensing device according to claim 1, wherein
the breakable seal 1s formed of plastic.

10. The dispensing device according to claim 1, wherein
the breakable seal 1s integrally joined to the second unit.

11. The dispensing device according to claim 1, wherein
the material of the breakable seal 1s tapered in thickness
from a center of the breakable seal towards a circumierence
ol the breakable seal.

12. The dispensing device according to claim 1, wherein
a portion of the breakable seal remains attached to the mner
cylinder when disrupted.

13. The dispensing device according to claim 1, wherein
a portion of the breakable seal remains attached to the inner
cylinder when disrupted due to an aflixing means.

14. The dispensing device according to claim 1, wherein
the one or more protruding seals bear on the mner cylinder
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such that an oxygen barrier 1s created at the location of the
one or more protruding seals bearing on the mner cylinder.

15. The dispensing device according to claim 1, wherein
the bridging portion bears on an upper face of the receptacle
and a receptacle seal bears on an inner face of the receptacle
perpendicular to the upper face of the receptacle such that an
oxygen barrier 1s created at the locations of the bridging
portion bearing on an upper face of the receptacle and the
receptacle seal bearing on an inner face of the receptacle
perpendicular to the upper face of the receptacle.

16. The dispensing device according to claim 1, wherein
the flowable substance 1s a liquid or a solid.

17. The dispensing device according to claim 1, wherein
the flowable substance 1s a vegetable or fruit powder.

18. The dispensing device according to claim 1, wherein
the receptacle contains a liquid.

19. The dispensing device according to claim 1, wherein
the dispensing device and receptacle are formed of alumi-
nuimn.

20. The dispensing device according to claim 1, wherein
the inner cylindrical projection includes a terminating end
that 1s sloped from one side to the other.

21. The dispensing device according to claim 1, wherein
the mmner cylindrical projection includes a portion of a
terminating end that 1s shaped.

22. The dispensing device according to claim 1, wherein
first unit 1s formed of polypropylene plastic, the second unit
1s formed of polypropylene plastic and the breakable seal 1s
formed of low-density polyethylene plastic.

23. A dispensing device adapted to be received by a
receptacle, comprising;:

a first unit having a top wall and an inner cylindrical
projection extending from a bottom face of the top
wall;

a second unit having an outer cylinder and an inner
cylinder joined by a bridging portion, wherein the inner
cylinder 1s adapted to receive the mmner cylindrical
projection, and the outer cylinder 1s adapted to receive
the receptacle;

a breakable seal closing an opening of the inner cylinder
to form a chamber portion for storing a flowable
substance;

one or more protruding seals located on the mner cylinder
adapted to bear on a portion of the inner cylindrical
projection; and

a coupling mechanism coupling the first and second unit,
wherein the coupling mechanism comprises:
an outer cylindrical projection extending from the

bottom face of the first unit having a channel receiv-
ing portion with a channel opening;

a channel located on the outer cylinder of the second
unit, wherein the channel receiving portion of the
first unit 1s adapted to receive the channel of the
second unit via the channel opening; and

wherein an application of force to the top wall lowers the
inner cylindrical projection to disrupt the breakable seal
and release the tlowable substance.

24. A method of manufacturing a dispensing device

adapted to be received by a receptacle, comprising:
manufacturing a first unit having a top wall and an 1nner
cylindrical projection extending from a bottom face of
the top wall;

manufacturing a second unit having an outer cylinder and
an inner cylinder joined by a bridging portion, wherein
the inner cylinder i1s adapted to receive the inner
cylindrical projection, and the outer cylinder 1s adapted
to receive the receptacle;
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manufacturing one or more protruding seals located on
the mner cylindrical projection adapted to bear on a

portion of the inner cylinder;

manufacturing a breakable seal closing an opening of the
inner cylinder to form a chamber portion for storing a
flowable substance, wherein an application of force to
the top wall lowers the 1mner cylindrical projection to

disrupt the breakable seal and release the flowable
substance from the chamber portion; and

manufacturing a coupling mechamism coupling the first
and second unit, the coupling mechanism comprises:

an outer cylindrical projection extending from the
bottom face of the first unit having a channel receiv-
ing portion with a channel opening; and

a channel located on the outer cylinder of the second
unit, wherein the channel receirving portion of the
first unit 1s adapted to receive the channel of the

second unit via the channel opening.

25. A method of using a dispensing system, comprising:

storing a flowable substance 1nside a dispensing device,
wherein the dispensing device includes a first unit and
a second unit and 1s adapted to be recerved by a
receptacle;
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recetving a raised collar portion located on an outer
cylindrical projection of the first unit ito a collar
receiving portion located on an outer cylinder of the
second unit;

recerving a channel located on the outer cylinder of the
second unit via a channel opening in a channel rece1v-
ing portion located on the outer cylindrical projection
of the first unit; and

sealing the flowable substance inside the dispensing
device with one or more protruding seals located on an
inner cylindrical projection of the first unit of the
dispensing device adapted to bear on a portion of an
inner cylinder of the second unit of the dispensing
device.

26. The method according to claim 23, further compris-

15 ing:

20

applying force to a top wall of the first unit;

urging the raised collar portion out of the collar receiving
portion located on the outer cylinder of the second unat;

guiding the channel along the channel receiving portion
until bearing on a closed end of the channel receiving
portion;

lowering the inner cylindrical projection of the first unit to
disrupt a breakable seal; and

releasing the flowable substance.
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